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IRON CURTAIN SMASHED! 


“NEWS ITEM NO. 1 — — 





The Bound Brook: Oil-Less Bearing Company has proudly smashed 
through the iron curtain of skepticism surrounding the use of sintered 
iron bearings. Although Bound Brook’s POWDIRON has long been 
hemmed in by indifference and predjudice, this LOW-COST, tough 
performer has higher strength than bronze, excellent finish, and 
bearing characteristics adequate for many applications. Find out how 
POWDIRON can smash your bearing costs and strength problems to-day. 


BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, 
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DESIGN FOR LIMITED WARFARE. The ICBM gets all the headlines, but 
what about equipment for “brush-fire” wars? 


ORGANIZATION AND THE HUMAN BEING. How organizational chain 
of command destroys creativity 


TRENDS IN APPEARANCE DESIGN. Calipers, instrument facts, a semi 


automatic, single-pan analytical balance 


PRETTY—BUT DOES IT WORK? How an engineer can judge the con 
tribution of the industrial designer 


MAN IS A MACHINE COMPONENT. Why not design around him with 
full appreciation of his abilities and limitations? 


POINTS OF VIEW. Should the US share its scientific secrets with its 


GHIOS? ...2.. 


Magnesium parts now stronger, better protected 
Foamed plastics moving fast 
Changing cost patterns: metals . 


More aluminum for Detroit's autos . 


Special cladding technique for corrosion protection 
Controlled thermonuclear reaction disclosures expected soor 


First machine-tool fair for Italy in September ‘58 


Strain gages guide sawmill design 
Isotope separation by ultrasonics... . 
Baby rockets used to test heat resistance, erosion 


Testing for tomorrow's army 


What to expect in ‘58 from developments announced this y¢ 
Control rod drives for reactors offer product ideas 

A new optical system for TV film transmission. 

New suspension combines plastic pads and rubber 


Jet-engine device reverses thrust 


Electrogravitics: science or daydream? 
Electrical insulator manufacturers defer grouping 


Electronic message-switching speeds USAF communications 


Package label laws up for review... 
US missile programs still need cash 
More money earmarked for government scientists 


Aid-to-science-education plans growing 
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2 SIDELIGHTS 


---.. SIDELIGH TS 


®Yen influential men 

viewed for this week's Point 
View (p. 3 Some were more 
operative than other whicl 
understandable considering the 


1 one tt 


tivity of the subject. The shortest response was the clippec 
Navy admiral working closely with AEC I can’t answer that! 
What would you say if I asked if you think your editor should be 
Our interviewer sputtered, choked, said “hank you, sir,” and hung 

@Miachine operators 

studied with the 

as the machines 

ven engineers are 

nifying-glass treatment, 

teresting results. A recent 

a Canadian newspaper has this 

heartening news 
wardrobe of engineers—knee-length boots, breeches 
since been replaced by the lounge suit and dinner 
for you, but we're darned if we'll give up our pith | 


@°‘Limited warfare” (p. 19) sounds 
rather like a very dangerous game 
Yet despite the danger, service men 
still supply some of our best Ameri 
can humor. Latest report is of a VC 

Navy tanker plane with a winged 


station pump painted on the fuselage 
Beneath the pump they wrote the 
heartwarming motto—“We give S-H 


green stamps ; 


@At the Chemical Industries Exposition in New York early this month 
l’ansteel Metallurgical Corp. lost what is believed to be the largest 
columbium ingot ever made. ‘The bar is 3 in. dia, 14 in. long and 


weighs 28% Ib. It was produced by a new and still-secret Fansteel 


process and, while worth about $5000 to Fansteel, is of absolutely no 


value to anyone else. If it dropped 1a your trouser cuff during your 


visit to the Fansteel booth they would be grateful for its return 
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READER TO EDITOR 


Industrial Designer’s Dilemma 


mf 
vento 


Selling Management Is Murder 
noney 


NamMe WITHHE! 


How About Selling 
Some Samples? 


Aspire to This Height 


i the Edit 


vazin 
Ontario Hydro 


ifter che All 
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But if | 
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ping to Canada 

pany roughly $1( 
mpanies send 

cheaper to g 
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han to sell it 
Getting things 
vouldn’t want t 


t. What do I do, though, 


six items as a free sample, and | 
Would it be possibk 
sm 


pre-packaged 


three more 


M . 
have sampies, mn 
lots, which would be shipped agains 

no 
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standard stock items 
only Ersert G. Prici 
Toronto, Ontario 
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Sorry to see you go, Smith—it’s hard to 
replace a man with a master’s degree at 


the salary I've been paying you 
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DEVELOPMENTS 
TO WATCH 


Here's what to expect in ‘58... 


eR if its. f 
Bune 


Control-rod drives of at least five 


t t 
CK nu 


Cied 


Canned motor pump 
handles sealed-drive prob- 


= 
ba 


\\AAAA\UHNCHA 


lem by enclosing both 
stator and rotor in welded 


s 


containers allowing water 


to flow between West 
inghouse is building these 
units for prototype of nu- 
clear-powered vessel 


ryrvtryrtryye hy 





DEVELOPMENTS 
continued — TO WATCH... 


Another approach to corrosion protection 


for such metals as columbium, tantalum, tung eratures, tl 
cn, and molybdenum at temperatures of 1500 to 
) I is a special cladding technique now under come weak and br 
study at Stanford Research Institute. As SRI metal Che SRI solutior raze 
urgists point out, coatings of stainless steel, high the aid of a high-vacuum 
ckel, and cobalt can stand temperature of 2500 1 Coatings applied this way 
more, but getting them onto the more-reactive lent adhesion, even when 


+ 


vase metals is a difficult problem At cladding tem i full [ 


Skull and crossbones will be worn 


by more products next year than ever before if other chemicals And, as Dr. Bernar 

nt legislative plans go through. There’s likeh of the American Medical Association’s 
» be action on both state and Federal levels; and on Toxicology points out, ] 
it could lead to plenty confusion. Manufacturers labeling of chemicals is a 


t 


i 
uid technical associations, following the situation often overlapping and sometime 
closely, point out a product barred from one state lhe AMA has prepared, and is prom 
might sell freely in an adjacent one; or be held to form state labeling cod The Manufact 
different safety standards under state and Federal Chemists’ Association is doing the sam 


\ 


} state and Federal levels, and many 
‘hus far, only about 10 f the states have | ire active in the field Chis is ana 
ng laws that apply to industrial products as such, close attention in months ahead, 


it more than half the states control caustics and tive bodies get down to business 


Strain gages guide sawmill design 
it the New York State College of Forestry 


Variation in materials being worked and the basi 


design of the equipment itself made it hard to apply 
mventional measuring equipment. Now, an SR-4 


rquemeter replaces conventional power-input de 
1 resistance-type load cell is mounted at the 
] 


cable feed pulley, and a special headsaw bearing 


g¢ two strain gages is installed 


With these, Baldwin-Lima-Hamilton’s Electronics 


& Instrumentation Div. says it’s possible to measure 


n 
ra ph to) carrving 


power requirements of the machine, and also to de 

termine the strain on the headsaw and the force with 

which the feed carriage pushes a log into the saw 
lac 

ire taking a new look at wood 

with particular reference to chip 

\t the Centre Technique Forestier 

ultra-high-speed photographs stop motion 

tooth just as it cuts off a chip. They're 

25,000-volt discharge from a condense 

source, and taking pictures right through 


Strain gages are incorporated in special main saw bear- 


K:lectrical contacts mounted in series ing to measure vertical and horizontal strain. Big prob 


| . : : 
the flash with emergence of the saw lem here was mounting electrical leads firmly enough s: 


the wood ARG vibration would not throw them off 
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A new standard in 


HYSTERESIS 
MOTOR DESIGN 


@ Uniform Speed To Meet 
Exacting Requirements. 


@ Low Noise Level approaching 
Inaudibility. 


@ High Starting Torque for 
instantaneous efficient 
operation. 


SPECIFICATIONS* . A new era of electronic enterprise continues to place greater and 


greater emphasis upon engineering design and creative production 
WC2913H ~ WC2913H-1 ** F New tape recorder and turntable applications have required hys- 
Turntable ~ Tape Recorder ¥ teresis motors unusually precise in their performance, rugged con- 
Volts 115 115 ‘ struction to withstand continued use, built within smaller and 
CPS 60 60 smaller frames... all this to meet the competitive price require 
Watts Input 21 24 ments of the end product. 
Amperes .25 .22 
Number of Poles 4 4 A large order— but Induction Motors has done just that in its lin 
RPM 1800 1800 of hysteresis motors—compact in size precision manufacture with 
H.P. 1 150 1/125 assured reliability. Typical of these de Sign ac hievements are the 
T.P.1. (0z. in.) 3.0 4.5 types which today find themselves in such fine recorders as thos 
T.P.O. (oz. in.) 3. 5.0 made by Ampex 
T.ST. (oz. in.) 2. 4.0 : 
Capacitor (mfd) Induction Motor’s reputation of quality has been proven over the 
220 Volts A. C. 2.5 years in their manufacture of a complete line of precision sub- 
Weight 1 Ib. fractional horsepower motors 


For complete information on IMC hysteresis and torque motors 
for tape recorders and turntables, write for catalogue HT 

*All specifications are relative to frame ay . , ‘ catal suc HiT 
size. The hysteresis series is available in 
seven frame sizes from 44" diometer to 
4'2". 


**Can be supplied with magnetic shield- 


ing (Mu- Metal) rn 
induction Motors Corp. 


570 Main St., Westbury, L. I, N. Y. * Phore EDgewood 4-7070 
6058 Walker Avenue, Maywood, Calif 





NEW CHIKSAN 


IVEL JOINTS 


FOR STEAM AND HOT GAS SERVICE 
Created specifically for service on lines 
\ employed in steam and hot gas service, the 


Chiksan Discpak embodies a new construc- 


— 
~ FR \ 
7 r \ . tion design which permits packing units to 
. be replaced without removing the joint 
\ » ne - from the line. The outer housing of the 
' = \ 


Discpak is cut apart at the packing cham- 

ber and both ends are flanged at the cut. 

Four allen-type cap screw bolts are used 

to secure the flanges. A disc-seal, housed 

between the two members, provides a fluid- 
y) 


-_—— 


tight seal between rotating and stationary 
members of the Discpak Swivel Joint. A 
spring loaded pressure plate holds the 
packing in sealing position against the 
swiveling member. 

The new Discpak has a maximum tem- 


__— DUST SEAL 


‘ A DUAL BALL RACES perature rating of 600° F. and a maximum 


wo pressure rating of 300 psi. All turning 
bp 
- 


movement in the Discpak takes place on a 
double row of precision ball bearings. Write 
today for literature and prices. If your 
plant or equipment lines utilize hot gas or 
steam, it will pay you to know about this 
new field-proven Discpak swivel joint. 


Ali 


DISC PACKING SEAL 


en RING 


REPLACE SEALS 
WITHOUT REMOVING JOINT 
FROM THE LINE 

To replace the disc-seal, simply remove 


four allen screws and spread line slightly 
with a flat metal bar. 





eee eae 


BE KSAN ECS CHATS 
Si crnsan COMPANY, 330 No. Pomona Avenue, Brea, California 


SEND FOR BULLETIN 


New Discpak Bulletin 
100 describes in detail 
the many features of this 
new swivel joint 
including full 
mechanical 
specifications. 


A sus ARY < re MACHINERY AND CHEMICAL C 


Please rush me a copy of your new Discpak Bulletin 








-) » 


Dept. 201¢ 
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DEVELOPMENTS 
TO WATCH 


—~ 
— 


The US still has its missile problems . 
( te the Secreta f Defens ao-ah Det 
1 on both the An Jupit \ 


ntermediat 


Disclosures on controlled thermonuclear reactions 
n be xpected f Washington shortly Th t f t 
ibout being bar fron 
the I S \ ; " 
fr information 
t the British have got 


they } this 


Committee in 


vestigations, hearings, and blasts . 


uit irises, are the forn ! f Lins | 


ittacks will be made on th 


lling of the nation’s defense pr 


» date 
rther 
hard to sift the 


uutright politi 
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World-wide ... 


DEVELOPMENTS 
TO WATCH 


A check-it-yourself system for TV. 


ind a new optical tem for film-transmission 
; ' Horizontal! 
have been developed in Europe shutter 


he checkup device, called “Bildpilot,”’ is patented 
by Schaub-Lorenz of West Germany. It shows a 
wedge-shaped image that expands and contracts 
much as the radio tuning “eye” did. To produce the 
image, an electrical impulse is obtamed from the 
line and frame impulse generators and fed to the Te halves of 
I'V tube. Size of the wedge indicates correctness of vertically split 
: objective lens = 
tuning because, S-L explains, modulation of the im 
pulse is determined by the amplitude of the pic 


Film-tronsport 
ture-IF voltage claws 


Ihe film-transmission system, designed by the 
Swiss Federal Institute of ‘Vechnology tor color TV, 
gets around the problem of the “dark phase” cre 
ated by space between “frames,” while still using 
the flying-spot type scanner that provides sharpest Cam shaft ~ 


focus. The device uses a split objective lens coupled P a j 
rection 

with the film-transport claws in such a way that onc rotation y 

half of the lens focuses the flying spot on onc 


frame, and the other on the following one to give 


Film-transmission system uses split lens, photocell pickup 


continuous pickup Diagram shows setup compensates for film shrinkage, eliminates dark phase 


New suspension combines plastic pads with .. . 


rubber bellows to pt wile wutomatic load springs, though idding about 5 


idjustment” for trucks, trailers, and buses. Designed the vehicle. Viberti does not re’ 
by Viberti Officine S.p.A. of ‘Turin, Italy, it’s said but does claim that the large p 


to reduce tire wear and road-pounding, to be rela bronze bushings (see diagram), 


¢ 
] 
I 


tively silent in operation, and to require little if any forces, while the smaller rings, 


; 7 
maintenance. It is more éxpensiv than conventiona disks, serve as conventional springs 


Bronze ring 


Bushing 


Bronze ring 


Flexible plastic elements, in cylinder welded to vehicle frame, are designed to absorb horizontal as well as vertical 
forces. Diagram shows interior construction. In operation, upper bushing and lower rod move as plastic is compressed 
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SAGINAW °°’, SCREWS 


- 3 e . 7 
Put Muscle’ imto Linear Motion 


HOW and WHY 
SAGINAW b/b SCREWS 


Actuate and Position with Over 
90% Efficiency...4/5 Less Torque 


Nut glides on steel bolls. tg. 
Like stripes on a barber Saginaw b b Custom-Ground Screw 


dependably 
pole, the bolls travel to- actuate—with minimum power, we oh ond pace 
ward end of nut through —the flaps and speed brakes on latest airplane 
spiral “tunnel” formed by 
concave threads in both 
screw and mating nut. JUST ONE OF MANY APPLICATIONS 
— , Because they actuate more efficiently . . . economically . . . 
At end of trip, one or more ‘ i —-, , dependably than Acme screws, hydraulics or other actuating 
tubular guides lead balls devices, Saginaw b /b Screws are being specified more and more 
diagonally back across out- fj ae a by progressive monufacturers. Already they have been applied 
side of nut to starting point, 7 | a to machine tools, jet engine afterburners, guidance mechanisms, 
forming closed circuitthrough f§ ) we nuclear reactor controls, electronic control equipment—plus a 
which balls recirculate. bare host of other applications. They've been operationally proved. .. 
— ; ; ‘ and they're backed by all the research and test facilities of the 


General Motors Technical Center. 
1 POWER SAVINGS. Operot- Gy Precise POSITIONING. Sogi- 


ing with over 90% efficiency, now b /b Screws will position com- 
Secicee tl Senen ional sunenty Ger une Geathe Gan SOLVE YOUR ACTUATION PROBLEMS 
much smaller motors with for hydrovlics or pneumotics; toler- 


less drain on electrical systems, onces on position ore held within 
ond also simplify circuitry. -0006 in. /ft. of travel. 


Re-examine your actuation or positioning needs in the light of 
better performance, efficiency and economy. If you have a 
critical or precision application, order custom-machined Saginaw 
SPACE SAVINGS. Soginow b b Screws. We hove successfully built them from 12 inches to 
b/b Screws themselves ore TEMPERATURE TOLERANCE. 392 feet long—*« inches to 10 inches diameter. (If your applica- 
compact. They permit smoller Normal opercting temperoture for tion requirements are not critical . . . less stringent... you may be 
motors ond geor boxes and Saginaw b /b Screws is from—75 F. able to satisfy your actuation needs by ordering from Saginaw's 
eliminate auxiliory equipment to +-a7e¥ Sahesietedaatateh, exclusive “off-the-shelf” stock. It's available in seven standard 
required by hydroulics. they will function efficiently ot tem- 

perotures as high os +900°F. rolled thread sizes, cut to length, for low cost and fast delivery.) 
DEPENDABLE PERFORM- What's more, if you're not sure how best to apply Saginaw b b 
ANCE. Soginow b/b Screws Screws to your product, Saginaw's experienced engineers will 
ore for more reliable than hy- LUBRICATION. If lubricotion foils gladly go to work on your problem—without obligation. Just 


\ t thic- the Saginow b/b Screw will still 
drovlics or pneumatics. Gothic cts a write or phone us or fill in and mail the handy coupon below 
orch grooves, yoke deflectors function with remorkable efficiency. 


and multiple circuits provide Units hove been built and quolified 
added assurance, for operction without lubrication, SEND FOR FREE 1958 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 





a Saginaw Steering Gear Division 
General Motors Corporat:on 

ANGQLUL b /b Screw and Spline Operation ae 
Dept. 6PER, Saginaw, Michigan 


l Please send new engineering data book on Saginaw b b Screws 
Splines to 


‘ 


ring NAME 


Screws £ Splines COMPANY 


ADDRESS 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. City 
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. What’s happening in SCIENCE 


Electrogravitics: 
Science or daydream? 


this 

TC ersal 

or example, 
Gluhareff prin 


progress no 


sidered tl 


with 


New way 


+ 


‘ton also waka) be l,. t© Separate isotopes 


ions that V1 lo anvone wh la en the hug 
in external force 


I 





Rockets for research 


of hot. 


Compre ssed 
I 


of ma 


em 

rcs irch 

use tor the 

machine design, 

ng into the back 
n 


Baby rocket blasts hot 


gases that test 
naterials 


Installed in sealed, 
develops a 


at Convair 
test chamber, it pressure of 
700 psi 


produces an exhaust stream with 
theoretical velocity of 8000 fps 


12 SCIENCE 
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More strength for 
magnesium 


Stronger, be 
sium part 
Ing ind h 
Chemical ( 
that solution 
ror two hr, ig 


eth of ZK¢ 


1 
md Wmcrea 


ean raise the 

forgings as much as 40 
the ultimate tensil 
is well. As to coatings. Brooks & 
‘kins there ar 


1 dozen different el 


trength 5 to ] 
reports now at 
ctrochemi 
ishes that provid both temporar 
permanent protection and offer a 
lection of surfaces from dull 
to bright. Among newer one 

Manodvz, a 
tive finish and paint base; and Frank 
ford Arsenal’s Cr-22 and 


22 HAE, for 
protection against salt water and el 


vated temperatures 


matter 


Valr § protective—d 


New stars in 


the foam firmament 
lak i isocvanate ly] 


to come up with a new foamed 
tic for thermal 


insulation, or structural stiffening 


cushioning, padding. 


Flexible and rigid foams of the closed 
cell type are produced with new Pittsburgh 
Plate polyester made in 


densities 


resins; can be 


slabs a foot or more thick, in 


down to 2 lb per cu ft 
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It’s not quite 


] that ea 
but the 


iricty of | 
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materia 


How cost patterns 


are changing: metals 
Na 


elongation than « 
foams, and a 
ind drape 

how being ( 


Pittsburgh 


foaming resi 





cession, with 


low-cost 


1957 Prices 
Jan 
Steel 3.70 
27.10 
36.00 
35.25 
64.50°** 
* Last change: Aug 
* Dec ‘56 
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Big cost reductions 
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bearing 
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steel bearings where, the Institute 
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IDE, WIDE INTERESTS 


ngineering serves them ALL! 


product ; 
Engineering 


¢ DESIGN 
Al mAGALINE Oe, 
caaw Mit evELOP 
~ no 0 
sech * 
preak » 
40, 195 


Septe mbe' 


if you have 
not yet subscribed 


... ACT TODAY! 


958 .year of intensified competition among product 


na 


companies, nations! Year of accelerated progress and 


problems for you! But your toughest design and engineering problems 


will be made easier by the wealth of practical solution 
that are featured in every issue of PRODUCT ENGINEERING 
The DESIGN EDITION provides detailed technical 
all significant engineering deve 
from all parts of the world relating to all typ n v, 
equipment, products. The RESEARCH AND 
DEVELOPMENT EDITION screens, interprets all ] 
of research and develo 
to new or improved produc 
reporting service 
get all this plus the big, hand) 
DESIGN DIGEST ISSUE wh 


advances in design and development du 


App 


OK enter my subscription to the new weekly PRODUCT ENGINEERING 

for one year which will bring me 26 DESIGN EDITIONS and 26 RESEARCH 

AND DEVELOPMENT EDITIONS, plus the new ‘DESIGN DIGEST ISSUE" as part 

of service upon payment of subscription fee 

1 Year, U.S.A. (and possessions) — $5.00 

1 Year, Canada — $6.00 1 Year, Other Countries — $25.00 
Payment Enclosed 


NAME 


ADDRESS nome 


Business 


CITY 








COMPANY 


PRODUCT MFGD 
OR DESIGNED 


Mail to PRODUCT ENGINEERING, 33 





Fastener Facts 2:0, 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. & PURCHASING 


DATA 
USE OF BIFURCATED (SPLIT) RIVETS — 


Self-Piercing Fasteners . 
fy bifurcated (split -— HD —-! > eal yn 


cal quality 





1OT 
10} 





High-Speed 
Rivet-Setting Machines 
Wi atever 


nson s 


chances a 
I 


e than 2 naa! \ settir 


Advantages of Use: { nore 








machines juickly and easily 
bifurcated rive vol ! > 

ir 3 adapted to fit your needs. Models in 

‘lude combination rivet and cap-set 

ting in both bench- and floor-types 


with 5” throat depth. Automatic hop- 

Slot Width (A.), Slot Depth (B.) and per feed, multiple rivet-setting heads 
Slot Angle (C.) vary with each app! and special work-handling and loading 
cation, depending on thickness and levices are accessorie speed up 
hardness of materials and strengtl assembly. Thomson helps you select 
requirements of the clinch. Tests or the proper machine for your job, cus 
actual samples are recommended it tom-tools it to meet your requirements 
and factory-tests it on actual samples 











most cases. 
Rivet Length (L.) ranges from 0.6 before shipment. Available on a sale 
o 6 times shank diameter. Exact or lease basis. 
length is generally determined by 
adding shank diameter to assembly 
thickness. 
Radius (G.) at corners ranges from 
005” for %4” rivets to .015” for 2” 
ivets. 
Four Types of Clinch: 
Thomson Bifurcate: 
Rivets are clinched by 
anvils that spread the 
prongs flush with the 
surface, turr their 
prongs into material, 
against burrs (wash 
ers) or inside caps. The 
latter two methods are 


DIMENSIONAL DATA: snadiied Geena eheune 


Head Diameter (H.D.) ranges be- er bearing surface is 
1.75 and 2.75 times’ shank required. The use of 
for rivets produced by single caps improves assembly 
ng machines Larger di- appearance by giving , . . 
I at } t a ee : Save time and money by asking 
e avallabie at higher cos uniform appearance to T) Rag Se al : foie “sane 
. . . omson “ngineers to stud ou 
ckness (H.T.) ranges fron both ends of the rivets. te . ‘ . ac 
fastening problems pertore you de- 
signs are frozen. This service, per- 
formed at your request, promises the 
oy are - ; speediest delivery of the right rivets 
= machines. The use of | machines for y Send sketche 
: | . . and ach 2s to ou. Send sketches, 
Shank Diameter (S.D.) y ( caps, calls for perfectly , . : - 
: prints, or actual samples of recom 
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040” to .330” for standa izes, symmetrical rivets so 


lies 
ot} er prod 
lving special 
bifurcated 
l all on 


MOTOR-OPERATED BENCH MACHINE 





Design and Engineering Service 


ameters a 
Head Thi 
0.6 times shank diameter depend Washers and caps are 
head shay val, counter applied by multiple-feed 
leal, flat, count k with automatic rivet-setting 





mendations and quotations 


Free ‘‘Fastener Fact File’’. 


This new Thomson manual is com- 
pulsory reading for anybody who 
specifies or buys fasteners. It covers 
everything you need to know to take 
advantage of the economy and speed 
of rivets and rivet-setting machines: 
rivet types, applications, material fin- 
ishes and other vital factors. 

Request your copy 
today. Write Judson 
L. Thomson Mfg. Co., | Fastener Fact 
Dept. C, Waltham File 
»4, Massachusetts. 


JUDSON L. iH (0) SOW] MFG. CO., WALTHAM 54, MASS. 
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Design for Limited Warfare 


NEW YORK—An n in t ind Chemical ( 


aesigning in ron ris i galas f earl ‘ pment : 7 

fast, lightweight hich ind ord Mechanical Mine Planter 

nance that pack a vowerful pun h intitank minefield automat | 
tl I mines are armed and planted 


rl ' 
Hil 






ONTOS 









AIRCRAF I 





Acrocvck 
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nhiy 
Nitin 
















drive transmission. Max speed 30 ~—s the: S4-vr-old gatling gun t ts t 
mph; range 140 m The M-56 is M-60 lightweight general-p fl t t t 
designed to cross trenches 48 in wide 7.62-mm machine gun vw I t 
ind climb vertical obstacles 30 in high ll = thre present Arm : ilibe \l t it 
Cadillac Div. of GM will produce it machine guns. It can be fired from ++ | 1) I] t t] 

Reconnaissance tank T-92, is armed the shoulder, hip, a bipod, or newh lop 
with a 76-mm high velocity gun designed aluminum tripod mount. It Pawnee, t 
mounted in a cleft turret. Machine is chambered for the standard NATO 1 multi-ens flying tt 
guns of .30 and .50 caliber are cartridge. Two major contractors are H It w perat 1 tl t 
mounted at side turrets. The tank GM's Inland Div. and Bndge, Tool & fan pri le and be power by tl 
weighs 18 tons, 7 less than its pre Die Works +4+-hp 2 win 
decessor, the Walker Bulldog, vet it J-14 rifle, replacing the famed M Aerial jeep, also t t n tl 
is 3 ft longer. The project is still under Garand, the carbine, the Browning ducted-fan prin tent 
development at Aircraft Armament witomatic rifle, and the submachin replacement for f 
In . Baltimore ind 1s planned is the gun, 1s equipped with either a ight iT! t nit t i ertical 
predecessor to a full family of light \I-14) or heavy M-1!4) barrel. It takeott an ndings 
weight tank It features several firsts fires fully or semiautomatical ISIN STOL-V TOI Short Vert 
n lightweight tank semiautomatn standard 7.62 NATO cartridges. | lake Off rt 

i} 





H-40 Turboshaft Helicopter Mechanical Mine Layer 
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M-56, 90-mm Self-propelled Gun Howk Missile 


Long-range Camera Tilt-wing VTOL Aircraf 


Honest John 
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Nuclear aircraft 
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MISSILES 
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nan Tada! 


Sergeant—S 


s Tange 1 Tie 
Redstone — Arn 


1 I I} 


ition of 
LaCrosse—In production but not 
vet operational. Battlefield missile with 


range of about 8 mi. Is used for close 


combat artillery support Can be 
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Adequate ‘Brush-fire’ R&D Expensive 


WASHINGTON-A \ 








launched from a standard truck 
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Testing for Tomorrow's Army 


SAN FRANCISCO—A 


; . ntict 


trac 
of equipment ( 
ing this information are ] ographed 
it inter ils I l CX DCT! 
mental run CI n be a plavback K'xperiment 
that allows th h ( iment t pleted or will b 
be run over agai hout pu o this fiscal vear 
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troops in t iC umpire techniqu 
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Plan For Aid-to-Science-Education 


WASHINGTON 


+ 

uy he 
ientific edi 

rnment assistan 


Here iT¢ Ole 


on four 
program 
is othcers 
| their colle 
be something 
ROTC 
@ lhe 


program 
idminist 
vorking on a pt 


pump some S2lvUU 
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boosting lentin< 


high 


issistance 


holarships, 
nha ial 


ible them to expat 


ration 


post-Sputnik 


posals 


reportedly is 
ogram that would 
million a vear into 
education through 
r pay for te ichers, 
to schools to en 


id their curriculum 


nd similar program 


eA more ambit 


ing sponsored b 
1)-Ala 


$500-million a vea 


It calls for spending around 


ious program is be 


Senator Lister Hill 
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rin much the same 


vav, but on a larger scale 


@\ new cabin 
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n prop 
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Electrical Insulators 


Demur on Grouping 
NEW YORK—A 


met her 


eminating 
ibout the proper 
ul trical insulating 
lhe name of the orga 
the Electrical Material 
However, when it cam 
i vote on these threc 
Do you favor a formal 
of the EIMA as proposed? 
favor cancelling EIMA plan 
uu favor maintaining an EIMA 
March 31, 1958? 


membership appeared to favor 


mittee until 
until next March to formalize 

hose in attendance agreed 
need for such an organization 
would serve to benefit all us 
basic electrical insulating 
but the vote of the three 
was tallied 14 ballots for (1 


ind an overwhelming 47 fo 


BITS 
AND 
PIECES 


vas noft prope 


the publi m1 

luding Sir William Penn 
know enough about 
t determine the 
ientists al 


ibridged VC 
Rising Sun Jet 


Japan's first 

raftt—a 
trainer—has 
Utsunomiya plant of hun Heavw 
dustries Company. The plane, T] 
is the firs e ordered on a 3 
million ve ntra Mass 
tion may start in 59. ‘The 
ft long, 12.5 ft high, and h 
span of 24.4 ft 


two, the 


In 
F2 


oduc 


plat ¢ 


Mach 0.85 and 





As we were saying... 


last week in our roundup on 
week comes alleged confirmation from the Russian Embassy in Bonn, via McGraw-Hill World News. The 
the Russian photo performs 2500 calculating operations per sec and is capable of language translation 


translation 


by machine, p. 85, Russia is already 


explain how language-digestion problems have been solved. 


using electronic translating machines. This 


Strela 
But the Russians don’t 


computer in 
















Electronic Message-switching 
Speeds Air Force Communications 


CHATTANOOGA—A new high routine trafhe, and ch 



























speed electronic private-wite yvstem destination to pre ent m ting \t 
enabling Air Force personnel to con the same time it sets up th 
tact bases anywhere in the world in a_ circuits for relay transm n. la 
matter of minutes has been ck cloped that has been read electronically f 
by Western Union Teleg1 iph Co routing and | ritv is then aut 

lhe fully automatic messag witch maticall hifted to the proper outs 
ng system, known as Plan 55, is ing circuits bv a sliding-latch tran 
slated for full operation by the end mitt 
of 1958. Capacity will exceed 2.5 Lhe tem 1s prepared t re wit 
billion words annually, or three times — the possibility that radio circuits em 
more than handled immediately fol ployed in the overseas part of th 
lowing World War II. The new svs network mav fade. It can signal th 

“ é Master message center 
tem will require only 480 operators condition, ilert = th transm! nog aeaaite ahaha aiudinn 
, estined for Air Forc globe-g | 

compared with 1,300 formerly re supervisor when human intelli munications system, gets last check at 
quired for one-third the load, releas- must be applied at the transm Western Union’s Chattanooga plant. F 
ing 1.7 million Air Force manhours center to monitor such reception an test runs of electronic message-switching 
innuallh for other military duty take necessar©r ction \\ th th fi equipment simulates operating conditions 

Designed to replace earlier semi of a switch. th custress posit } help familiarize Air Force personne! (above 
automatic tape-relay equipment that becomes a semiautomatic forwardins with every phase of maintenance 
sometimes took hours to process com operation with push-button circuit 


munications, the Plan-55 system types _ lection 









1 message only once and flashes it When a single message 1s destined 
uutomatically to world-wide receiver for two or more recipients, the new t ly t 
points. An electronic memory auto equipment automatic lly distribut t t I 
matically checks the number sequence the communication, selecting the dé n t tch t 
for operator faliure and equipment o1 gree of message priority in the proc € disassem! 
line failure Also, additional message-trafhe volume icled raft, flown 

It also determines message priority, can be handled readily by intercon ti ind put in servi t anow 
routes priority messages ahead of necting more equipment units and tion on short not 





“Clamshell” Gives Jets Powerful Braking Action 











MOFFETT FIELD, CALI he the engine to follow their not tl n that t t nost 






first practical demonstration of a jet ind deliver a maximum forward thrust istantan the ar nt or! 
engine device that reverses thrust and in this installation ¢ lb. When reve thrust desi tl 
provides instantaneous control of fully closed, the two halves of th ing ap hanging th 
thrust in the air and on the ground’ clamshell form a semicvlindrical ba shell tt t] 

was completed here by pilots of the rier against which the jet exhaust trol. Not intende t 
National Advisor Committee for impinges. Thus, thrust ts partially 1 e, tl 1 gst 
Aeronautics’ Ames Aeronautical Lab versed so engine, at full throttle, d extension of tigation ct 
Most important use of the device is _ livers 3600 Ib thrust in the reverse, o1 it NACA’s ¢ n t t 
to give jet pilot precision control over braking, direction. The device un ea 














their approach glide path and touch 
down point. Also, the reverser is us¢ 
ful in braking the landing roll of a jet 
plane after its wheels are on the run 
way. In this application, it is used 
like the reversible propellers on mod 
ern reciprocating-engine transport ai 
craft 

In design, NACA’s reverser is an 
idjustable metal clamshell mounted 
on the engine’s tailpipe. In open posi 
tion, the device allows hot gases from 
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Navy Mercury Lamps 
Brighter by the Dozen 


JOUNSVILLI PENNA I wel 


Russians Work on 


Automated Steel Plants 
LONDON-—Latest 


the Russians are 


letely 


renor;rs 
eport 
working on com 


steel 


two ip 


1utomated plants in the 
L here ir¢ 


to the plan charge the blast 


making industri 
proaches 
ind remove the slag on 
side of the 


ingots 


furnace one 
steel 
is the 


stream of pig 


furnace, and produce 
on the other: use pig iron 


, . 
product with a 


m coming 


initial 


into a continuous unit, 


the iron being decarburized by oxvgen 
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Aluminum Hopes to Gain Weight 
in Each US Car—260 lb More 


DE TROT 


ensions that 


hinery 1s required And th ! 
hining that must be dor 
iried ut veri 
king speeds 
il = properti 
uminum particularh 


Wp! vements 
parts can reduce ft 
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\luminum’s heat 
| engines possible. And alu 


num has good electrical Te 


conductivit 


ly 
g appl ions 


stem 

mobil :, 
Assault with Ideas 
\luminum tak 
metal’s prophets ire m ng ;: \ icty oO well 


Detroit 


re-educate 


ecoming s 


issault on 
hard to 


on steel to think of alun 


they will push volum 


locate 


mum 
Compan representatives ornam 
In Detroit, icta 


industry, 


manenthy iluminum 
to the 


S( }y ¢ 


iuto helping them pp ired on 14 model 


production, design, and cost Aluminum mav 
ks Detroit 


soon 
problems 
Mani 


ints are 


iluminum-compan 
recruits from th iu 
with 


produc tion 


first-hand knowledg« f ind designers art riously considering 


offs of de orated 


I'he metal is also making inroads on 


dustri 
backed by in iluminum 
development 


Vhev ar 


tensive research and 
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cnginece! 
on bump 


cngeimcel 


Say US Held Up News 


of British Research 
LONDON—According rel 


iuthoritic 


, ' 
come from thermonuclear reactions in 


the discharge tul 


Zcta 


into full operation in 


v of the experimental 
Soon after Zeta went 
August, Harwell 


that ap 


machine 


detected 


scientists neutrons 


peared to result from fusion of indi 
vidual deuterium atoms 

7cta 
tremely high temperatures (a 


5 million C) by 
in a toroidal tube 


was designed to create ex 
high as 


electrical discharges 
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Spyin,: Machine 
This 
oped for 


Surveillance drone 
US Army 


Republic has a $5 million contract tor deve opn 


representing ar nev 


rc 


Signal orps by Republic 


advanced jet version. Model showr 


different, interchangeable nose u 
photography, radar, or infra-red 


run’) thanks to jet-a 





cesta Puss Plan Missile Site 
ontrol] manned and unman VIELBOURNI \ 


ind ¢ 


Bomber Lead Times Compared 


LONDON-—S 
Constructors 


buile 


times in 
the Avro Vul 
that 
raft, but 

Im SOK 

it 1S the ITs Vcr" large del Japan Clamps Down 
craft. Society savs that from pr POKYO—Les t z t st 
tion to the the I teet to | 

istry of Supply specification to 

RAI 


time elapsed was 9 yr, 8 mo 


notes 


manutacturer of 


service in bomber 
can, compared with 9 
B 52 Also socicts TCp 


million engineering manhou 
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CHRIS ARGYRIS 


Department of Industrial Administration 


Yale University 


Strict adherence to chain of command, unity of direction and the like 


may destroy creativity. Can you risk the loss? 


BP sesninetion ire not composed of job titles, they 


ire made up of peopk f human beings with human 
needs, likes and dislikes. Yet the average factory ot 
isked to do complex and demanding 


work under controls 


fee emplove 
that seem purposely designed to 
deny most adult human needs 

Research and development organizations are as guilty 
is the frustrating factory in Charlie Chaplin’s “Modern 
limes’ and possibly with more ominous significance 
In recent years, research and development have become 
team functions. Problems can usually only be solved 
by experts from many fields working together in a single 
closely-knit organization. Creativity is essential here, 
but creativity intimately bound up with an indi 
vidual’s total personality, his need for self-expression 
Yet most R & D organizations today are designed to 
limit rather than encourage self-expression. Courses in 
creativity, books, articles, brainstorming and other de 
vices are then used in an effort to bypass normal chan 
nels and free the creative functions—and with some 
success 


Wouldn’t a more basic approach be to set up the 


right kind of organization in the first place? Certainly, 
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if we knew what the right organization was. It 
that our finest laboratories, dedicated to the most es 
teric research, spend little or no time on how to orga 
R&D ettectiveh 

A few universities and government labora 
tackling the problem. Some focus on the im 
scientist's personality on creative output; 
tudying teams of scientists in terms of 
dynamics.” Still others are focussing on 
problems created by the impact of an 


its members and their output 


CHARACTER OF AN ADULT 
Research to date, in the psv« 


} 


fairly clear ideas about how the child achieves 


hological fields 


Psychologically healthy people in our cultur 
change 
@ from being passive as a child to being act 
adult 
¢ from depending on parents to relative independence 
®@ from a subordinate position in the family to an 
equal or higher position than friends and contem 


pol ries 
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latest resear 
Formal organiz ns | on principles of task 


} 


cialization, unity of « ctio1 hau command 


span 


nate and passive 
Management's response is not particularly helpful 


reward, penalty and « 
\ forth v nc! we o ' because the true problems have not been understood 


dependence and 


chain of command and ( I ‘ 5 ] M 
inagel 
1 


production 
1 : pathet 
I'herefore, tl mal organization places the emp 


in a situation 1 uring hi o behave more and more 


like an infant; but, of rse, while doing this, he is well 
paid, given 

To the tent that \ relatively mature 
adults, they will feel frustr | bec they are unable 
to obtain need-satisfacti 
leads to an increase of aggress 
vidual efficiency 

But this isn’t all. It is n in 
for the organization to hire staff experts wh 
emploves how much to produce (production at 
tive engineers), the best methods of production 


study engineers ind the quality they must 


quality control and budget expert 
places the employe in a work 
little or nothing to say about his 
ichieve them. Researchers tell us this wil 
feelings of psych logical failure on th 
empl ves 

who teel 

tandard 


methods 


PAID FOR DISSATISFACTION 

As a result of the very nature of formal organiz 
the employes are faced with work situations that 
feelings of failure, frustration, conflict, and tensi 


do the employes react They mai 


But 


informal 

production, make error yroduce w 
portant, become apathetic, disinterested, 

dependent. (For example, one attitude is 

don’t burn vourself out he company will 
tomorrow. Relax Or “What are vou trving 

become president? Relax; let the boys upstairs figure 
that out. They have to do something in those plush 


offices. Anyhow, it’s their problem not vours 
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hed by the 


itions 


COMMU! 


ind can 


p! rue ¢ ind Manage 


ment if 


unl 


idvised 


lot 


relationship between thes 


zation. Their applicability 


ubordinate and nonprofessional 


draftsmen, laboratory 

maintenance people, who are 

| Also the probability 1S 

igh that the scientist-boss is a strong leader, thereby 

ompounding — the dependence, submissiveness, etc. 

Strong leadership comes naturally to scientists who pending upon th 

decided that their best way to obtain person lership il not autocrat 
was to control (or aspire to control 


I It is reality 
situation in which they found themselves mn the realities in 
In the case of the average engineer, results are not gh the executive varies in his bel 


[he amount of dependence and submis nel uncertainty is not present because subordinates 


I 


feels varies tremendously among will be able t 


e to predict how the executi vill respond 
companies some companies define thei rganizatio1 
I | g. 


iV OF 


| 
executive should develop a basic philosophy 


structure and controls to permit freedom. These organi- 


ations probably have the gi 


management. This philosophy should 
greatest creativity and produc ) t 


nm that an organization has the 
t the least human cost does the individual. It is inhuman t 


I'reedom does not mean complete independence eople that they 


ire a crucial factor 
Healthy human beings d 


not emphasize total freedom is not always the case. Moreover, h 
is much as they emphasize interrelatedness. Only the 
mxious person aspires.fae total freedom, a situation 


which, if it were possible, would make him even more in context 


re to see themselves constant 


Chey are willing to place th 


vhere their interrelatedness with others gives 
inxiou them an equal share of importanc« 
Healtiiy human beings realize that controls are neces- \ccepting that an organization has a right to health 
sary. In fact they use these controls and restrictive 


leads to the preposition that if a research organization 
mechanism ymnsti ively 


to prevent waste of time and is to be effective the 


idministrative process must nevet 


energy wing adequate and accurate information be second to the research process. A second-class admin 


on the stat particular project); te facilitate istrative 


process can never create the climate for first 
] l 1 
decision-making D\ ining irly the 


ireas where class research end 
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¥ COLAC. 


HIGH IMPACT THERMOPLASTIC RESIN 


inthe 
MERRINMAN 
outboard 
steering 


pulleys? 
ee Ee 





... the answer is simple! ... 


Merriman Brothers Inc., of Boston, Mass., 

chose CYCOLAC for their boat pulleys after 
exhaustive tests conclusively proved CYCOLAC 
to be ideally suited for pulley sheaves. 
CYCOLAC has much higher impact strength; 

will not absorb moisture . . . allows an accurate 
tolerance between sheave oad shaft. In addition, 
CYCOLAC is self lubr cating and unaffected by 
oils, gasoline, intense sun or salt water. 


CYCOLAC can also work wonders for you. molders * extruders * calenderers 
‘ Compare these added CYCOLAC Benefits! 


In addition CYCOLAC's unique bolan« 
which mokes if ideal for hundreds of 


you get these added benefits! 


This family of single uniform resins is permanently 


° “= . e of propertie 
thermoplastic, permitting fast molding, calendering end-use prod: 
and extruding. It is ecoromical to form press- polished 


@ No breakage in proc ssing 
sheets by vacuum, air-pressure, or mechanical @ No breakage in assembling and 
; , finishing operations 
methods over inexpensive molds of wood, a ll Ai i ae 
plaster, aluminum, etc. Readily lacquered, enameled or printed 
Decals apply easily 
° ° . Greater uniformity of processing 
Write for technical literature today! 

Lower shipping costs 


Light weight means more parts per pound 





arbon also repre sented by: 


CHEMICAL WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 


EXPORT: British Anchor Chemical Corp., New York 
SYNTHETIC RESINS : isles aes 


PACESETTER IN 1 
Division of BORG WARNER Gary, Indiana 
Mt a 
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TCRENDS in appearance 


Control knobs at hand level and information 
readout at eyelevel reduce operator fatigue and 
speed operation of this single-pan analytical 
balance. Semiautomatic controls plus improved 


vernier legibility minimize skill needed to operate 
unit. Plain geometric shapes, finished in hammer 


tone gray, reflect operational simplicity 

Flat black of the vernier recess reduces glare 
and eyestrain; the white areas beneath balance 
pan provide high contrast to objects being 
weighed. Simplified vernier (sketch below) is dis- 
played in optical readout. Large number at top 
450) plus vertical line indicate weight between 
455 and .456 gr. Following line down until it 
fills the gap between blocks gives a reading of 
4554 grams. Numerical counter indicates weight 
to nearest gram. Manufactured by Christian 


Becker Division of the Torsion Balance Co 


APPEARANCE DESIGN 








450 


98761543210 
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Developed to simplify the joining of three-phase power sources, the combined 


required (left 


With power lines properly synchronized, 


indicator 


be applied to any situation where error-free comparison of two or 


Instrument and Electric Apparatus Factory (NIEAF 


right 


more 


Direct reading caliper 


outside models 
32nds 
by a spring 


dimension Made by 


unit center 


displays a solid b 


changing 


te hoog 


te langzaam 


a 


10 


é 


variables 


Squeezing handle opens 
Thun oscrew OcKS 


Master 


portant 


nadie if >c inside ana 
0-to-4-in dimensions in 


egs, which are closed 


| the device at any 


Specialty Co 


three wtruments previously 


instrument face 


simplitied 
Made by 


can 
Netherlands 














Special 
Publishing 
Projects 

for Business, 
Industry 


and Government 


INSTRUCTION BOOKS 
TRAINING MATERIALS 
ENGINEERING HANDBOOKS 
HISTORIES 


is your 
product 
information 
as good as 


your 
product? 


How well are you communicating with the people who use 
your products? 


One of the best ways to get design and engineering 
information to the engineers and designers who use your 
product is by means of your own Design Data Handbook, 
a professional caliber publication at an engineering 
handbook level. Comprehensive product information in 
the hands of your customer assures more effective 
application and better utilization of your product. 

You help your customer get the best out of your product. 


Give your customer a handbook he will be proud to put 
on his desk or bookshelf. 

It adds prestige to your pr-duct and 

keeps your product data o | of the wastebasket. 


The McGraw-Hill Technical Writing Service has prepared 
many such handbooks. Our experience and publishing 
know-how are available to you on a project basis 

to produce your handbook. We can fide the writing, 
editing, illustrating, and printing as a complete 
package or just those services you need. 


Drop us a line. We will be glad to discuss how a 


new product information handbook can help your product. 
No obligation. 


McGRAW-HILL TECHNICAL WRITING SERVICE 
330 WEST 42ND STREET, YORK 36, NEW YORK 
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PRETTY—but does it work? 


Eye-catching designs are a carefully brewed admixture 


of engineering and art. Here's the recipe. 


Just blend, add talent and serve. 


¥ our latest g 


last week and was brought before the executive commit 


irbox redesign came out of Engineering 
tee for review. About halfway through the discussion 
the boss’ son (head of advertising) interrupted to say, 
“I don’t know anything about gear design, of course, 
but wouldn’t it look better and take less space if the 
gear width were reduced, the lubrication system left 
out, and aluminum used instead of steel?” 

As chief engineer you probably exploded—boss’ son 
or not. But wait a minute. How often have you said, 
“T don’t know anything about art, of course, but. . 
and when the artist can’t explain why he painted 
blue trees and a green sky he becomes a dreamy crack- 
pot taking liberties with your intuitive “sense of 
beauty.” 

These arc typi il reactions and as good a reason as 
iny for suggesting that the engineer should stick to 
engineering and leave the artist to his paint-pots. But in 
industrial design, the two responsibilities overlap. A 
good industrial designer is part artist, and part en 
gineer. He may have to make compromises in artistic 
irrangement to satisfy the demands of the design engi 
neer—or vice versa 

Industrial design takes vears of study. Yet the indus 
trial designer is expected to sit by calmly while self 
styled experts, having no training or talent, tear his 
creative effort to shreds. And in appearance design, 
everyone from the janitor to the president thinks of 
himself as an expert 

Well it just isn’t so. You can’t learn much about geat 
boxes without studying gear design, even if you've ex 
unined hundreds. By the same measure, you don’t 
know much about appearance design, even if you've 
seen and used thousands of products 

“Okay,” you savy, 


the designer—I couldn't really do it anyway. 


“I'll leave appearance design to 
But must 
| take his word for everything? After all, my money is 
being risked—not his.” 

Here are some questions you can ask yourself and the 
designer. If the product obviously meets these require 
ments, or if his answers satisfy you, there will be no 
further need to question his judgment. If not, get a 
Note the important difference: Ask 
questions—don't say, “Why don’t you . a 


new designer 


Will the product do its job? 


his is really an engineering problem, but if appear 
ice design interferes with function—fire the designer, 
he’s a phony. Sometimes appearance can be materially 
improved by engineering changes. In that case th¢ 


designer will have thought through his suggested modi 
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RICHARD M. KOFF, 4 


fications and they will be a 


the previous design 


Can it be operated by people? 


\ppearance design is of importance 
will see and use the device. An electron tut 
former or a linkage buried in a ma 
equipment and never touched by humar 
need appearance design 

But knobs, dials, levers, switches and th 
are mounted on will be seen and handled | 
this layout convenient? Within reach? ‘Too 
turn or lift? Fatiguing? Data on human dimen 
abilities have been published—these are the handboo 
of appearance designers and thi 
if customers and users are to be 

Here again, sacrifices in eas¢ 
icing) are never justified when m 
of appearance 

There irc many bad Cxampi ) 
sign around us. Note the IV and radio co 
knobs and diais at waist level. You hav 
kneel to tune in a station. Stoves are alm« 
placed at knee level—again your wife mu 
see a roast 

Cars are designed so that a woman mu 
she'll split a tight skirt 
A lever should practically mo 
the hand. A switch should be where it’s expected t 


People are laz\ 


ind meve in the natural direction of hand motion 

Picture yourself using the device and imagine al 
complaints (and errors) possible in operation. Wh« 
your own imagination 15 exhausted, tr 


She’s probably more conscious of phy 
than you are 


Is it good to look at? 


Only now, when the design has proved wor 
usable, can you ask if it is pleasing to th ( 
the appearance designer should have uninhibited 
trol—he is the expert. External cont 
and shapes must obey the laws of 
good painting, and the very compl 
lem of making a product estheticall 
sides 

His job is not to please you or the 
job is to attract and hold the con 
able to justify most of his decision 
pect that there are areas in which 
qualified to judge. If you respect 


other areas—why not in his specialty? 


INDUSTRIAL DESIGN 








Why not design around the man-component 
with full appreciation of his abilities and limitations? 


DIMITRIS N. CHOROFAS, P. E. 


School of Engineering and Architecture 


iséenation notwithstanding, few machines can op 


Whether the task is simple ot 
complex, whether the machine is a bulldozer or a pen 


erate by themselves 


cil sharpener, a man must be somewhere in the picture 
to direct and control the activities 

Let us make a daring experiment and consider the 
operator just another component in the system—a 
more complicated component than gears or dashpots 
perhaps, but not an unknowable or unpredictable one 

lor purposes of system design, the man is a black 
box with inputs, outputs and certain characteristic 
response functions. Considering him in this way, we 
make a far more realistic appraisal of an operator s 
capabilities (insofar as the machine is concerned) and 
it the same time the man won't be asked to do more 
than he can 

Chrec aspects of the man-component are important 
to system function First, what goes on inside the 
black box—what can a man actually do? Second, what 
environment does he require to function normally 
Third, what are the relationships between man and 


machine and how does he fit into the machine system? 


What he can do 


Some tasks can be performed only by machin 
Unaided, man cannot multiply two four-digit “num 
bers in his head. On the other hand, machines can 
not be programmed to make psvchologic il or subjec 
tive decisions when unexpected emergencies arise. Thi 


is the operator's domain. In the area of overlap, where 


34 


Catholic University of America 


} 


tasks can be performed by either the machin 
operator, the designer decides which task 
issigned to each 

Economics will probably be the decisi 
controlling the share of work assigned to man. P 
driven can openers, for example, are technologicall 
feasible but, normally, not economically practical 

Implicit in the delegation of duties is the caliber of 
operator needed to run the machine. Men are read\ 
made components with widely varying specifications 
that is, skill and training By simplifving deriands 
on the operator, the designer permits much greater 
latitude in choice of operator and lowers the cost pet 
hour 

Further, man cannot be manipulated the same way 
1 gear is designed or altered. Man’s individual differ 
ences are wide (within a range) but a machine will 
behave with predictable accuracy, speed, reliability and 
quality of performance, independent of the peculi 
arities of the individual operator. Safety of operation, 
for instance, need not reflect the care of the worker 
so much as the ingenuity of the design engineer. When 
skill is built into the machine the result is reduced oper 
itor training time as well as an increase in the number 


of potential operators. 


Environment 


Proper environmental conditions will help the oper 


itor do his job. Good environment includes adequate 


lighting, air conditioning, and pleasing decoration. It 
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rate control if the opel 
itor 1 ! nfor )| reg erheated or cold 
tion and 


job requirins 1 nn 
better be sh i iratior no man 1s 
indefinite] 

lor vea I | P ! gv searchers have 
been studving and recor g¢ data on individual human 
tolerance m me more and more in 
volved in our da nake successively greater 


demands « uur abil becomes increasingly im 


portant t ID] ula data to machine-design 
problem 1 | present the data is sketch 


ind disor 


Man and Machine 
Three 


limit ition 
1. Speed 
it 


ind iCl 


Stati i ml ( limited by muscular 


mtrol ck ments 


ght, coordination 


ration 


MACHINE OPERATORS 


are a vital link in the machine system. They have an input 
an output, one or more feedback mechanisms and can be 


analyzed on the same basis as any other servo network 





Step I Answer the question 
a, What information 


through what sen 
b. What deci 
mmplex 
c. How must h 
imple or compl 
d. What is the 
e. What othe: 


health, sex, ag 
Step I 


Using the infon 
to literature conce 
that appli to the 

ery new, and if 


may be necessar\ 
Step iil 


Lav out a 
mutations mm 


} 


CCT discovered 


1 WOTK bl 


pcrator 
il tic 


the des 


Step I\ 


the 


Display signals, quantitative or qualitative, are received Dy 
operator, causing some desired muscular response Operat yr 
can monitor the muscular action directly ‘feedback loor 


or indirectly (feedback loop 2 
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THE QUESTION: 
“Should the US Share Scientific Secrets with Its Allies?” 





“The Allies should not work separately 


. when Russia is working as a unit. If we want to make faste1 
progress, we should share these secrets—definitely with Canada and 
Britain. Our rapid progress in developing the atom bomb during World 
War II was aided considerably by the free interchange of scientifi 
information with these two countries. Now, of course, more countries 
are involved, and each has its own problem setting up a system that will 
prevent classified information from leaking to the wrong persons. ‘lher¢ 
fore, each country must be considered by itself before such a plan 
be put through. 

“Certainly some secrets are bound to get out when we set up such a 


DR. VANNEVAR BUSH plan. That is the chance we must take. But in the long run, such risks 


Chairman of the Corporation, MIT will be far outweighed by the benefits we will reap 
Director of the US Office of Scientific 


‘ee : . ae : . ortant 1 \ 
Resensts and Gendinnnack, 0646 he careful preservation of secrets is, of course, important, and we 


should be very energetic in keeping them. But, in my opinion, we hav« 
recently had altogether too much emphasis on this aspect of the matter, 
sometimes at the expense of the far more important matter of getting 
on with the job.” 





"It is in the interest of our country .. . 


to maintain a unitv among people throughout the world. ‘The 
g | g 


scientists are one vital group which can assist in world unification 
“Basic scientific information is intended for all people who can use it 
If there is something of scientific interest to the people, it should not be 
withheld. Any decision to share secrets of applied research should by all 
means consider the views of the scientists themselves. A group of com 
petent scientists, working through the Department of Defense, should 
have the authority to evaluate the relative importance of the publication 


ind the secrecy of any scientific discovery. 


ARTHUR H. COMPTON 


Distinguished Service 
Professor of Natural Philosophy 
trons. ‘There was no obvious evidence that this was of military impor Washington University 

St. Louis 
1927 Nobel Prize Winner 


“For example, the discovery of uranium fission was merely the find 
ing that there was chemical change in uranium in the presence of neu 


tance. [hat was a thing regarding which the government could have 
formed no judgment. Only research scientists could estimate its impor 
tance. History shows that scientists have guarded most information du 
ing acute defense situations. When the researcher imparts information 
he is doing so because of its importance to his fellow man.” 
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OF VIEW 





“If we think enough of our allies . . 


to trust them with military and economic agreements we should 
trust them with our scientific secrets as well. ‘This doesn’t just mean 
secrets that we know Russia already has, but all secret data including the 
hydrogen bomb. We can’t draw lines with our allies. Naturally cer 
tain material should be classified and we would expect our allies to honor 
this. Hlowever, there is too much fear about losing secrets or having 
them slip away. We try to keep too many secrets. I believe that a board 
made up of scientists should be established to review on a yearly basis 
our Classified material. As soon as the board deems it feasible, the mate 


DR. HAROLD C. UREY 
Institute of Nuclear Studies 
University of Chicago 
1934 Nobel Prize Winner 


rial should be released to the public and scientists at large.” 





" ° 
The time has come . . 
I think, when security risks—if there 
what the Russians know—must be subordit 
the alliance weakening and disappearing 
“No continental European NATO country 
weapons under its own control or is manufacturing 
itv of the United States to make them freely 
islation. All this is a serious weakening of the pri 
collective defense 
“Surely, in an alliance of this kind, every aspe 
fully collective and cooperative, whether strateg 
LESTER B. PEARSON, M. P. considerations are involved; and all weapons m 


Government of Canada 
1957 Nobel Peace Prize Winner 
Former President of the United Nations 
General Assembly 





VW . . . . . 
This principle is embodied .. . 
in the Declaration of Common Purpose made after the Prime Min 
ister’s visit to see President Eisenhower. [“The President . . . will request 
Congress to amend the Atomic Energy Act as may be necessary and 
desirable to permit close and fruitful collaboration of scientists and engi 
neers of Great Britain, the United States, and other friendly countries 


I am in full agreement with it.’ 


DUNCAN SANDYS 


British Minister of Defense 
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SIGNIFICANT PARTS 


. ° 
Bend-holding clips . 
for holding wiring o1 plasti tubing are designed t 
OD tubing. Bend radius is 1 in. Clip is manuall; 
sed to save installation time in instrumentation, hydra 
, 


fluid lines where quick bends are indicated. Available from st 
per | in quantities of 1000 and over. Polymer Corp. of Penna, Reading, Penna 


Compression fitting secures tubing or wiring . . . 


in panels, walls, pressure plates of « 


parts, one of which is inserted 


tubing and driven into plac 


n). Clearance | 


\vailable from stock; quantities of 1000-4 bit is ] ( Nylon Mold 


ing Corp., 141 South Ave., Garwood, N. J. 


eetween htting 
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VV eo 1-1 7-4 o_o —relell—). i 7 <b o 


Polypropylene plastic . . . 
1 high-tensile-strength material 
nence, mertness, water resistance \ 
rties. The plastic can be shaped and fabricated | 


it vielded 


ld 


Wien evaluated in existing mol 
ilterations in processing equipment. It 
is film for packaging and sheet for 
Introductory price is 65¢ a Il 
hould be fully competitive with 
for introductory distribution will Hercules 


Powder Co., Wilmington, Del. 


lron-powder parts with properties similar to wrought . . . 


, 
rials are compacted in regular productior 


ures, and then sintered t 
a 


a 
ld strength 30-35,000 psi 


IS oe Tene! 


vith vield strength of 68-7 
stainless in analysis 
ing alloy that can 


Parts manufact " ] i 


illoy powder ». R. Mallory & Co., Inc., Indianapolis 6, Ind 


Isotactic polypropylene resins 
' Ided 


In mordcd 


1 port or airport rod 1 by Montecati 1+ 


S. and Canada through Chemore Corp., 21 West 


Electrohydraulic servo valve... 
reported to be lighter and more compact than 
f same capacity, and can be adjusted whil 
tion. Small electrical signals actuate torque mot 
it 8 ma, which positions flapper. Then, in s¢ 
} 


, spool controls flow through valve. Models v 
>-gpm capacities are available, recommended f 
psi and temperatures of 65 | 
3.08 x 1.75 x 1.83 in; weight 3 
Information on price and delivery 


Vickers Inc., Detroit 32. 
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ll ff Jf! é 

Gi LG 
Z, 
7p 


Parts made from extruded 
shapes . 


finished semifinished 


drilled, 


lerance of +0011 


bent, stamped, 


ompounds are pr 
fabricated 
ons usually range from $15 
Anchor Plastics Co., Inc., 36-36 
36th St., Long Island City 1, N. Y. 


larges for 


Lubricator for air systems 


to ¢ si has 4-pt capa 
ity All 


ind nonmagnet 


materials at irrosion resistant 


Navy 


upproved for shipboard its top cap 
threads 


machined for subsequent brazing of tub 


Co., 


in be furnished 


ng. Harwood Engineering Inc., 


W alpole, Mass 


Explosive tool 


= +} ’ 
equipped with quick-chang adapters te 
; : ; ae 
take all blank cartridges from through 
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The high-strength 
be used safely with cartri 


4001 {) psi 


1 pin with a mallet 


pressures to 
strikin 
used 


such as 


small, high-s} 


dies, cable 


tc power C 
small ind 
punches requiring high-velo 
brittle 
test purposes Electricalh 
models are 


operation 
to pierce metal 
available for 


requiring remote firing and f 

| by 
timer, control instrument, 
actuating systen A. Dale 


17017 Ventura Blvd., 


in which the firing impulse is provid 
in automatic 
or electronic 
Herman, Inc., 
Encino, Calif. 


Servomotor 


can be adjusted to minim 


signals. Low rotor inertia, | 
and high stall torque, 1.45 oz-i1 
f 


l 


§ linear fr 


acceleration at stall o 
lorque-speed curve 
stall through no-load speed. Fixed w 
115-v, 400-cps s 
wound for any 
flon 


ings Operate from a 


or can be standard carrier 
and insulating mat 
rials enable the unit te 
total unit temperatur 
Withstands 100-g shock and 
Weighs 8 oz 


suppl ir wire 
operat 
tinuously at 
392 | 
vibration to 2000 cycles 


Motor 


stainless steel 


housing shaft and ball bearings are 
and all windings are fully 
ncapsuiated Helipot Newport 


Beach, Calif. 


Corp., 


Shielded zipper tubing 


provides a 


1 


shielded casing fer multi 


onductor wiring or cables. The material 


is a_plastic-saturated glass-fiber backing, 
aluminum, lead or magneti 
metal foil gro 
of the cost 


laminated te 
foil. The laminated 
RF and UHF at a 
of conventional tin or 
with outer 


facturer 


inds 
fraction 
copper shielding 
jacket, according to the manu 
Emergency or field maintenance 
is easy because of the slide 
fastener The 


onventional 


} +) 
Zipper yp 


tubing weighs less than 
harness and _ is 
that 


in flat 


shielded 


wailable with overlap construction 


offers full coverage g 


plus storag 


QOL) and 
md i 
t > | { rag 


Zippertubing Co., 750 S. San Pedro, Los 
Angeles 


thickness¢ 








Lightweight tooling bridge 
equipment . 


provide three-din 


) } } 
irregularly-shaped 
prototypes t 


of 


ing ingles tf vari t i 


\ } i 
Challenge Machine Co., Grand Haven 


Mich. 


Inexpensive solenoid valve 
for use on alr I 

through flow 

ture housing 
resistant to mol 
use with edibles 


Several models 
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art 
I 


Solenoid I il] 
encapsulated in epoxy resin 

1 fitting ire available to 
Ku.ton Sylphon div., 
Controls Co., Box 


Tenn. 


400. 





Interval meter. 
ints, 


vorking 


5 ples 
AN pic 


numerical indi 


Div.., 


tronic Tube 


Plainfield, N. J. 


Subminiature switch 
scaled ig 

Operating 

dluminum 

epoxy resi 

ty the oO 

housing 

pin, yet k 

cffe that 


immersed *" 


tively 


high-altitud 
for hort 
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models are 
A variety of 
dI« meet pe 

Robertshaw-Fulton 
Knoxville 1, 


Burr ynughs 


nsulated wit 
with wir 
ictuators 
dimensions are 
imp at | 
\ dc, resistive 24 
Unimax Switch, I 
Corp., Ives Rd., W 


rating 1S 5 


imp 


spr ified leng n, 
Auxiliary 
Over 


terminals 
provided 

induct 

div. W. L. Maxson 


allingford, Conn. 


! Tack Avco Research and Ad 
vanced Development Div 20 S. ( 
St. 


mon 


Lawrence, Mass 


Hydraulic remote control 
system . 


Plug-in four-way control valves. .. 


built-in plug 


mnection 


have 
mati 
) 
Plugs and conn 
olenoid pilot 
sub base 
- 
tomaticall 


intung 


" 

aa 

Bodies are 
f stainles 

relay yackers of hard 

Elec 

Corp., uid 


Service life is 


les Designed for 


Solenoid 


volta 


vice 
i\ iil able . 


lot 


ink tapped 


l 
‘~~ © 
in. NPT 


ment from stock 


Ave., Akror 


arc 


tappe d 


Morgan 


in an 


bonded 


Solenoid pik ts are bul 


gC ( vlinder 


' 


onnector tor a 
trical 

ncorporat 

ith rp it d 


ind =manife 


ee } ) I in D t I 
ms mda lig 7 . . 
i by vibrat Hydronic Co 

39 


" 1 ' 
rom plated tainies 
t to JIC 
cx 


Amold Ave., Detroit 


standard 


ils f 

p 

in. NPT 
Available for 

Valvair 

1, Ohio. 


ship 
thi} 


Corp., 454 


Selfaligning pillow blocks 


are 


; : 


acsig 


fluid 


ned 


Miniature, packaged circuits 


include eight basi 


measuring 24 x 2 
that 


operated 
| itcG 
u ed in ondi 


no iT 


dc sign d 


tabl tr 


max rating omputei 


include bi 
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building 
x 4 in. It 
it Electro 
Ave 


tioning ! an . 
Nite Co S601 
IgE! nt, 3 Philadelphia 36 


vith th Carbon lorresdale 
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a 





\\ th h 


lica | springs. Korfund Co., 
48-19C 32nd PI., 
N. Y. 


l 


Viewer, enlarger, processor 
produces x t i rkll nt t 


} igh 
leep. Machin 
Ozalid div., 
11 Corliss Lane 


Aniline and Film Corp., 
. Johnson City, N. Y. 


‘ } } } y 
with | ! 


i 


Long Island City 1, it 


Digitronics Corp., Albert 


son Ave., Albertson, L. L, N. ¥ 


t 


Machinery mounts 


r vibratior 


Polarized, latching power 
relay 


] + 


PRODUCT 


MATERIALS EQUIPMENT 


; 
i 


DPD 


Inc., 
h-in 
N minal 
? th tandard 
liv. Min 


vhen oy 
not more than once a Sigma Instru 


ments, Inc., 48 Pearl St., South Braintrec 
85, Mass. 


Two-way restrictor valves 
143 in 4 


12 in A. U. Stone & Co 
. 60 St... New York 23 


Motor-reversing switch . 
has three forward and thr 

The totally-enclosed 

medium and 

ind reverse, 

enter. It is 

ind two-speed 1 


furnished f 


Shaft lengt 
urnished to 
‘ri rating 1s 6 amy 


I 


rical 
nspected Ark-less Switch Cor 
Water St., Watertown 72, Mass 
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Part of your 
production 
line... See icin aaaias 


in a complete range of size 








steels, heat treated: stainle 
G | L L FE N bronze and others. Available 
cial turned for average work 
for closer than average app 


Keyi ng and ground, for extremely accu 
Pinning Devices 











immediately 
ready for final 
assembly! 


iti le 7 . ; GROOVE PINS 
That’s John Gillen policy! We think of S a al 
ix types; many iengths a 


ourselves as part of your production line. economical pinning method req 

So, all of our keying and pinning devices threading, reaming. Grooves compres 
ich : to diameter of hole for a positive fit. Av 

are precision-made, compietely deburred, 

immediately ready for final assembly 

when you receive them. Our complete de- 


bon steel, zinc plated and other metals 


sign and planning services are available 
to solve your keying and pinning prob- 
lems. Write to John Gillen Company at 
the address below. Blueprints will receive 
prompt quotations. Ask for samples in 
the sizes and types you want. 


WOODRUFF KEYS 

Stocked in many sizes. Available in Carbon Steel, not 
heat treated and in Nickel Steel, heat treated. Size and 
price chart av ple on request for Engineering, Draft- 
ing, Purchasing duction, or Parts Departments 


MACHINE KEYS 

Standard Gib Head and Plain Taper 
and Round End Feather Keys. Pre 
C-1018 steel to close tolerances. A 


fications in any shape or size fr 


DOWEL PINS 

Furnished ir the commercial hardened and ground 
type as wel ft pins to your special tolerances 
from all type 


JOHN GILLEN COMPANY 


Keying and Pinning Devices 


2572 South 50th Avenue, Cicero 50, Ill. 
A subsidiary of 
Standard Railway Equipment Manufacturing Company SPECIAL MACHINE PARTS 


Any production part in a square or flat shape requiring 
milling, drilling, tapping, heattreating or surface grind- 
ing from either ferrous or non-ferrous metals 
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DUST =— HEAT 
-24 HOUR SERVICE 


COMBUSTION ENGINEERING 
SPREADER STOKER INCLUDES 


44 


LEWELLEN 


VARIABLE PULLEY 


Combustion Engineering Spreader Stoker (illustrated above) fires a 
wide variety of coals at sustained rate — at high furnace efficiency 
— ever for sudden and extreme load changes. 

LEWELLEN Variable Pulley drives fuel feeder and distributor at in- 
finitely adjustable speeds. Mounted with water-cooled spreader unit 
at furnace wall, performance is continuous, dependable, trouble-free. 


Infinitely, accurately variable speeds are de- 
signed and built into every LEWELLEN drive. 
Internals are mechanically connected and sym- 
metrically positioned. All motions are exactly 

* proportioned and accurately adjustable. Variable 
Belt tracks in true alignment at precise pitch 
ratios, with controlled tension for full traction 
throughout the speed range. 


SPEED RANGE TO 4:1 
RATINGS TO 15 H.P. 


LEWELLEN MANUFACTURING CO., COLUMBUS, IND. 


0 A dust ry . 





SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT 





Low-cost polyester foaming 
resins 

for flexibl 

rigid prod 

load-carrving 

higher resiliet 
ind 1 sort fee 
shot pro 
idaptable te 
hin It 


in 12-in 


proper 

pel 1 

molded 

humidity 

team feed. Water a rptior 

Resin has k ty. Pittsburgh Plate 
Glass Co., 632 Fort Duquesne Blvd 


Pittsburgh 22 


Solenoid valve 
h Va 


] 
hig 


ng position. Veeco Vacuum Corp., 86 
Denton Ave., New Hyde Park, N. ¥ 
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BEARING DESIGN 
and APPLICATION 


A mine of information on rolling and alld 
ing be “yom 4 


By Donald F. Wilcock and E. 
Richard Booser, General Electric Co. 476 
pages, 225 ilustrations, $12.50 


TOOL DESIGN 


Up-to-date methods to help you plan cost- 
cutting, effective tools for modern manu 
facturing! 


Lecain, 
pages, 816 


and G H. 
Tech. 557 


By ¢ Donaldson 
Rochester Inst. of 
iMustrations, $6.75 


APPLIED STRENGTH 
OF MATERIALS 


Shows how to design 


various types of 
structural members 


and connections 


By Alfred 
$43 pages, fully 


THE NEW 
AMERICAN 
MACHINIST'S 
HANDBOOK 


Quick answers to prac- 
tical problems in metal~ 
working. < y 


Jensen, U. of WwW: ishington 
illustrated, $5.75 





Edited by 
American 
illustrations, 


K. Le Grand, Senior Assoc. Ed., 
Machinist, 15739 pages, 
$11.00 


“a 


NEW McGRAW-HILL 
BOOK CATALOG 


Just off press 1958 catalog describes over 
3000 books, all subjects, to help you advance, 
solve problems. Send 25¢ for mailing costs; 
catalog free. Check below 


Newest 
McGRAW-HILL BOOKS 


EPOXY RESINS 


field of 





Comprehensive 
resins, 


quide to the epoxy 
the he s y 


Kris 
illus., 


By Lee 
Corp. 304 pp 


Neville, Epoxylite 176 
88.00 


FUNDAMENTALS OF 
MECHANICAL DESIGN 


Whether 
machine 


you work in product engineering 
development, r engir 


By Richs ard - 


Phelan, Cornell U. 526 pp., 703 illus. 88.7 


~ 


ESSENTIAL 
STRENGTH OF MATERIALS 


Emphasizes the applied and practical 


aspects 
of strength of materials n t 
bstract nd tl 


ns B Sy Frede ric k R. Lisarelli, Purdue U. 261 


pp., 163 Llus., $4.75 


MATHEMATICS FOR 
SCIENCE aus ENGINEERING 


W he you aster s 
iv t 1 t and about sO per cent of 
the mathe matic al proce dure s 
needed by any e nginee er ‘ 
ent caree You ge 


ex 


t non ¢ 1 rves and w ef “ 
Philip L. Alger, GE Company. 360 pp., 
illus., $6.95 





ELECTRONIC 
COMPONENTS HANDBOOK 


For the 
mernrelal 


designer of military and com 


electronic equipment 


Edited = by 
Henney and 
Watsh 24 


89.00 


f 

Keith 
Craig 
pp illus 





MECHANICAL 
DESIGN 
FOR 
ELECTRONICS 
“PRODUCTION 


Gives engineers an understanding of the special 
problems of manufacturing devices using ele« 
tron tubes and transistors 

ne 


ity 4 


Managing Editor, Blectronics 5 
“ 


s 


BUILDING AN 
ENGINEERING CAREER 


JUST OUT Brings you heipful guidances in 
choosing the kind of engineering career in 
which you will be successful 


‘ Williams 
Fla. 297 pp 


trad Fal. rev 
0 illus 


QUESTIONS 
AND 


Prortssionat 


NGINEER’S 
EXAMINATION ANSWERS 


Over $00 questions and complete > 
to help engineers pass ate 
minations. Covers mechani 


swers 
license ¢x 
cal, electric 
necring 


al, civil, and chem ical engi 
and includes ¢f ngineering 
economics and land surveying we 
questions—suita able for all states - 

thor has worked on New Jersey ¢xa ~~ 
nation preparation for 19 years Py 
William S. LaLonde Jr.. 462 pp.. 2 


illus., $6.50 


10 DAYS' FREE TRIAL 


FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., 


327 W. 41st St., New York 36, N. Y. 


| Wilcock & Booser—Bearing Design and 
| j 


= $12.50 
r] Donaldson & Lecain 


Application 

Tool Design, $6.75 

Jensen Stren 
$5.75 

Le Grond—New American 
Handbook, $11.00 

lee & Kris Neville 


Applied gth of Materials, 


Machinist's 


—Epoxy Resins, $8.00 


Phelan 
sign 


Fundamentals of Mechanical De 

$8.75 

Lisarelli—Essential 
als, $4.75 


Strength of Materi 


Dept. FPE-12 


Alger—Mathematics for Science and 
Engineering, $6.95 

a Henney & Walsh—Electronic Components 

Handbook, $9.00 

Carroll—Mechanical 


tronic Production, 


Design for Elec 


$6.50 


LaLonde—Professional Engineer's Ex 


— 
amination Questions and Answers 


LJ 
$6.50 
a Williams—Building and Engineering Ca 
— reer, $4.75 
[] Send me 1958 Catalog; | enclose 25¢ 





For prices and terms outside U. S., write McGraw-Hill Intl., NYC 
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.) 


ibsilo 


ILVER-TUNGSTEN 
CONTACTS 


measure up to the job 


FOR CIRCUIT BREAKERS 

The rigid requirements of circuit 
breakers — compact design, low 
temperature rise, high interrupt- 
ing capacity — demand Gibsiloy 
silver-tungsten electrical contacts. 


RIGHT PROPERTIES 

These Gibsiloys have low contact 
resistance, high current-interrupt- 
ing capacity, non-welding and 
other properties which mean 
trouble-free breaker operation, 


FLEXIBILITY 

Gibson's large range of silver- 
tungsten metal combinations and 
forms—plus our engineering skill 
in adapting the right contact to 
your product—can be a vital asset 
to you. 


SERVICE 

Contacts are our business. Our 
round-the-clock production de- 
voted to this one field means quick 
delivery of quality contacts. Let us 
know your needs. 


[ibsilo 


ELECTRICAL CONTACTS 





J a 
Manuga: diuheta Gy 


Gigson Etectric COMPANY 


Box 


46 


634 Delmont, Pa. 


MEETINGS * SHOWS * EXHIBITS 





MEETINGS-SHOWS- 
EXHIBITS § 


Symposium on Reliability and Quality Control, sponsored 
jointly by AIEE, RETMA, IRE and American Society for Quality Control 
Hotel Statler, Washington, D. C Includes 40 papers by industrial 
government, and military authors. For information contact AIEE, 29 W 
39th St., NYC 


Midwest Welding Conference, sponsored by Armour Re 
search, Illinois Institute of Technology, and Chicago section, American 
Welding Society, at Illinois Tech Chemical F silding, 3255 Dearborn St 
For information contact Harry Schwartzbart, 10 W. 35th St., Chicago 


Society of the Plastics Industry, Reinforced Plastics Div., Tech 
nical and Management Conference, Edgewater Beach Hotel, Chicago 


For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Division, Conference and Ex 
hibit, Shoreham Hotel, Washington. Exhibits are limited to gas turbine 
power plants, component ports, materials and accessories. For informa 


tion contact ASME, 29 West 39th St., NYC 


Pressed Metal Institute, Spring Technical Meeting, Sheraton 
Cadillac Hotel, Detroit, Mich For information contact the Institute 


3673 Lee Road, Cleveland, Ohio 


4th Nuclear Engineering and Science Conference man 
aged by American Institute of Chemical Engineers with participation of 
ASME, AIEE, American Institute of Mineral, Metallurgical and Petroleum 


Engineers, at International Amphitheater, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas 
Tex. For information contact the Society, 29? West 39th St., NYC 


ASME Committee on Management Conference, Somerset Ho 
tel, Boston, Mass For information contact the Society, 29 West 39th 
St., NYC 


IRE National Convention and Radio Engineering Show, Wal 
dorf-Astoria Hote! and New York Coliseum Program includes 275 
papers covering fields of all 27 IRE professional groups. 850 exhibitors 
ore participating in the show. For information contact E. K. Gannett 
1 East 79th St., NYC 


ASME Instruments and Regulators Div., 4th annual con 
ference with participation by AIEE, IRE, ISA, and AIChE at University 
of Delaware, Wilmington. Four technical sessions and a panel discus 
sion will be supplemented by plant visits For information contact 
L. Bertrand, Engineering Service Div., Louviers Building, E. |. Du Pont de 


Nemours, Newark, Del 


ASME Design Engineering Conference, International Am 
phitheater, Chicago. Contact ASME, 29 West 39th St., NYC 


Annual Welding Show, American Welding Society and ASME 
Kiel Auditorium, and Hotel Statler, St. Lovis. About 125 companies 
will sponsor product demonstrations. For information contact A. W. S 
Welding Show, c/o Robert T. Kenworthy, 12 East 41st St., NYC 


Electronic Components Conference sponsored by AIEE, IRE, 
EIA and WCEMA with participation by Department of Defense and 
National Bureau of Standards. Ambassador Hotel, Los Angeles. Contact 


E. E. Brewer, General Dynamics Corp., Pomona, Calif 
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Meeting the Engineering Research 
ind Development Needs of a Medium 
sized Company K i 


SNOILLVYAEN2A04 


\S\MI 


Foundations of Inductive ae Ae Product Development—From Research 
: teats. to Production to t 
Logic eager aor ower ite 
HARI ) 


\ 


+ 


ENGINEERING AND PRODUCTION 
SERVICES—! 


Organizing for Product 
Development 

ial genial | | Ka 
of the problem, HYDRAULIC FLUIDS 


SA + Ss 


paper 1 
papers \ 


re delivered at the 1957 ASMI 
Annual Meeting in ' 


“Relationship Between Engineering and 
Research in a Medium-size Multiproduct 
Company” is by W. R. Spiller, H 
Sevbold ( ASME paper 57-A-23 | DATA REDUC TION SYSTEMS 
ryt } _ - \ ’ 
oncepts research and engi g 4 
lefined ar 


The important diff 


I 
Hat 


Men and Vibration . en eneen 
Product Development and Engineering | nts t 
Abstracted from Co-ordination for Accomplishment ia a W 
Man’s New Envir Medium-size Company” by W. R. H 
Radke, Bostrom 


Reliance Elect & En 


i 
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FREE SAMPLES 


APPLICATIONS 
« INDUSTRIAL - 


SEE 
HOW 
FELT 

a, IN 
WITH YOUR 
CONTINENTAL | PRODUCTS 
fills hundreds Ask for booklet 
of jobs daily 

snc FELT OMPANY . : ’ 


“Ew YOR 





See why 





SEARCHLIGHT 
SECTION 








USED TEST EQUIPMENT 


Hydraulic Test Stands, Sait Spray Cabinets, Alti- 
tude Chambers, Vibration Tables, Torque, !mpact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps. 

Your Surplus Test Equipment WANTED 


A & J MACHY CORP. 
1267 Flushing Ave. Bklyn, N.Y Hy 7-0729 














REPLIES ( Boa 
Th publi 

VEW YORK P ) I sf 
CHICAGO 20 N. Michigan Ave 
SAN FRANCISCO 68 Post St 


POSITION WANTED 





Research Engineer wants responsible position 
mall or medium size manufacturer. Three 
years Research Engineer, six years Chief 
Test Enginee BSMEI Will relocate PW- 


6761, P duet Gaatoss ng 


SELLING OPPORTUNITY WANTED 
Additional Line Wanted—Mfg's agency for 


Chicago & Midwest want product or item for 
OEM or Industrial Accts; 15 yrs sales eng. 
exp; reply to RA-6716, Product Engineering 





DON’T FORGET 
the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 


writing. 








48 PUBLISHER’S POSTSCRIPT 


Pu [oy i t-1 al -) oe 


4 


‘Postscript... 


R & D—Our Secret Weapon 


We have seen a tremendous expansion in the field of product manufacturing 
the last ten years \ great many small companies joined larger entet 


prises, and 


many other companies expanded or diversified their oper 

rhe underlying methods of operation of these enlarged mpanies, 
especially as they pertain to product development, 
distinct schools of thought. One group believes in cent 
its product research, design and development in one engineerit 
quarters, while ‘the other believes engineering and develo] 
should be conducted close to the plant that is building the 

[here is much to be said for centralization—especi 
pletely equipped with the necessary shops and testing 
panies with multiple-plant operations, but whose produ 
field or closely related fields, have found centralization 
product development particularly advantageous They < iccumula 
much more extensive equipment for testing and model development, and 
take advantage of the broader experience of a larger and more diversified staff 
hey can also develop new designs with less leakage to competition 

The trend seems to be definitely toward the cer 
usually located in an area where other similar but noncompctiti 
tions are located This provides greater attraction to 
technicians and more frequent exposure to the « ym pet 
suppliers. 

But concentration of such facilities in any compact 
drawbacks from the military standpoint They could 
for an enemy. It is becoming more and more important in 
not only to consider the values important to us in relation to 
businesses, but also to think about the possible hazard of a location in 
time of war. 


Plans for centralized product research and development facilities are being 
studied by many large organizations, but in considering the many advantages 


in bringing the best brains together, the matter of location should be 
studied as well. 

Ihe research and product-development facilities of American Indust 
ire the nation’s secret weapon. Only through their achievements can we 
improve our international strength. Let’s continue to build the best 
facilities in the world, properly located in relation to our businesses, but 


let’s also remember the lesson we should have learned at Peenemunde AH 
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INDEX TO 
ADVERTISERS 


This index 

venience for the reade 

is taken to make ia accurate but 
PRODUCT ENGINEERING as 


sumes no responsibility for errors 


or omissions 


Bound Brook Oil-less Bearing 
Co. 


Chiksan Co. 

Cleveland Worm & Gear Co 
Continental Felt Co., inc 
Gibson Electric Co. 


Gillen Co., John 
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8 
18 
48 
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43 


Graphic Systems 48B 
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Induction Motors Corp. 
Lewellen Mfg. Co. 


Marbon Chemicai Div., Borg-Warner 
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Product Engineering 14- 
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Saginaw Steering Gear Div. 
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PRODUCT ENGINEERING 
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Atlanta 3 M. H. Miller, 1501 Rhodes 
Haverty Bidg., Jackson 53-6951 


Boston 16 M. A. Williamson, Jr 
Park Square Bidg.. Hubbard 2-7160 

Chicago 11 A. E. Meanor, R. W. Bruley, 
520 N. Michigan Ave., Mohawk 4-5800 

Cleveland 15 A. F. Tischer, 1510 Hanna 
Bidg., Superior 1-7000 

Dalles 1 E. E. Schirmer, 901 Vaughn 
Bidg.. 1712 Commerce St., Riverside 7-5117 

Denver 2 John W. Patten, 1740 Broad 
way, Mile High Center, Alpine 981 

Detroit 26 P. B. Robinson, 856 Penob 
scot Bldg.. Woodward 2-1793 

Los Angeles 17 H. L. Keeler, 1125 West 
Sixth St., Madison 6-9351 

New York 36 B. K. Adams, J. C. Taney 
R. ¢ Kennedy 0) Fifth Ave Oxford 
y= 9959 

Philadelphia 3 D. G. Jones, K. S. Wil 
ladson, Architects’ Bidg.. I7th & Sansom 
Sts., Rittenhouse 6-0670 

Pittsburgh 22 C. F. Leveroni, 1111 Oliver 
Bidg., Atlantic 1-47¢ 

St. Louis 8 A. E. Meanor, 3615 Olive 
St., Continental Bldg., Jefferson 5-4867 


San Francisco 4 W. C. Woolston, 68 Post 
St.. Douglas 2-4600 
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You command, sun obeys 


focuses sun ravs 

this may not sell fast 
done with expl SI1VE 
trom designers 


missile and airc1 


Fish—and play ball 


lhe trend toward multipurpose electrifies 
time. This time, it’s the fishe: who benefit 

an electric fish scaler that looks li O1 le power dmnill, and ha 
a 110-v, ac-dc powel head not only fe 1] 1 plastic shield an 
reel-buffing, grinding, and ilso a golf-clu 


deburrer. Price: $19.95 


For the long, long road 


Distances are great in Cana 

which may explain why this souped 
up version of the ped 
made by Dominion EI 
Industries, Ltd., Kitchen 
It’s a good exampl 

ing latest technolog 

can create a new pI 

mand a good price 
I'rumeter,” it has 

reads directly in feet 

is cast iron; but as K 

num proudly points ou 

scoping handle, wheel fork 

scraper are all made of its favor 


metal 





You Get Things Done With 
Boardmaster Visual Control 


Gives Graphic Picture of Your Operations 

Spotlighted by Color 

Facts at a glance Saves Time, Saves 
Money, Prevents Errors 

Simple to operate type or Write on Cards, 
Snap in Grooves 

Ideal for Production, Traffic Inventory, 
Scheduling, Sales, Etc 

Made of Metal. Compact and Attractive 
Over 200,000 in Use 


Complete price $4950 including cards 


FREE 24-PAGE BOOKLET NO. DE-60 
Without Obligation 














Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N. Y. 


Where one or both members are 





changing position relative to each other.. 


HEIM 2ucéac 


ROD ENDS are ideal 








THE 


COMPANY 
FAIRFIELD, 
CONNECTICUT 














WHY 
DON'T THEY 
RESEARCH and DEVELOP... 


in inexpensive lightmeter to b« 
nounted on automobiles so that head 
lights and tail lights are turned on auto 
maticaliy at dusk. The system would 
function whenever the ignition was 
turned on-—to prevent forgetful motor 

ists from leaving a parking area and merging with traffic in unlighted 
chicles. The lightmeter would have to be installed so that street 


lights would not affect it D. D. WeLsBaum 


1 seal strip for the open edges of 


magazines like Propuct ENGINEERING 
to protect them from damage in the 
mails. A tear strip would be Incorpo 
rated for easy opening by the reader 
An added benefit would be reinforce- 
ment of the covers which are often 
mutilated in use even if they arrive in 


good condition KENNETH KAHN 


. an ear plug that is comfortable 
and really cuts noise. Most plugs on 
the market don’t fit well (which is 
no surprise—no two ears are even 
similar). Besides, the waxed cotton 
balls now available are relatively in 
efficient noise attenuators and tend to 
slip out easily when body heat softens the wax. How about a hygro 
scopic material that would swell slightly to fit the ear more closely? 
It might be reconditioned by heating over a radiator or stove Most 
important, however, is the ability to attenuate noise and to do so it 
will have to be porous. Experiments with the newer! plastic-foam 
materials might bear fruit H. BEeLorsxy 


a plastic mercury-bulb thermometer. Glass thermometers are fragile, 
relatively expensive when accurate, and somewhat difficult to read at 
any distance. Although plastic would have a higher coefficient of ex 
pansion than glass, a low-expansion metal insert could be molded 
around the mercury reservoir, and the stem similarly reinforced by an 
insert. For clinical mouth thermometers plastic would be less grating 
on the teeth and less likely to break because of its flexibility 


H. BELOFsKY 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





DIVISIONS: 


No “Shorts” or “Opens” in these 
Zanderoll Processed Howard Universal 
and D.C. Fractional H.P. Motors 


SSee 


One of many advanced production methods at 
Howard, the Zanderoll process provides armatures 
with deep, uniform varnish penetration for high 
bond strength and rock hard coils, thus reducing to 
an absolute minimum, “flying shorts” and “‘opens”’ 

Here’s how the Zanderoll process works to 
insure steady performance in Howard motors: 
Tightly wound armatures are automatically rotated 
through a series of two varnish dips and two 
baking ovens—mounted so that only the coils and 


laminations are varnished. The first varnish coat 
is thoroughly baked before applicatioh of the 
second, insuring a deep, even bond. This enables 
an armature to be mounted to close tolerances 
with the field 

Howard modern production methods include 
automatic slot cell insertion, which practically 
eliminates “grounds”; improved brush-holder con 
struction for accurate alignment and longer life 
2-stage, 3-plane dynamic balancing; and automatic 
high tension winding for tough compact coils 

Checl hH 1 

lly , 
HJ 
H 


} 


NIVERSAL & [ 


Other Howard motors: 


Sales Offices 


\ 


(EMO ELECTRIC MOTOR CORPORATION (C&>) CYCLOHM MOTOR CORPORATION | 


IN TION 1 


Representatives 

Principal Citie 
Consult Your 
Classified 
Phone Book 


SS 





‘s)) RACINE ELECTRIC PRODUCTS 


WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 

of GRAMIX and g zain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005”. 

(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect th 
GRAMIX gasoline pump rotor to do a better job "cause 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 

fit specifications exactly. Parts may be impregnated 

with oil . . . to insure a longer life and a quieter operation: 
if specified, the GRAMIX parts may be coined and work 
hardened, even prepared for plating. 


The rotor is only one of thousands of applications 


in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products . . . there may be several 
with GRAMIX! Products 


of powder metallurgy you can rely on. 


that could be improved... 


Write today for factual 
Engineering Bulletin No. 21 


. we'll send your copy. 


Hardened steel drive 
sprocket for lawnmower 


Iron switch control 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 


X-245-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, 


SAGINAW 1, MICHIGAN 
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